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Abstract
Background: Little is known about the psychological prerequisites for weight loss maintenance after bariatric
surgery. A first step in investigating whether existing knowledge of conservative weight loss treatment is applicable
for lifestyle interventions postoperatively is to compare specific psychological characteristics at baseline. The aim of
this study was to compare patients scheduled for bariatric surgery with patients receiving conservative treatment
for morbid obesity on measures of behavioral and psychosocial characteristics considered predictors of their
adoption of and adherence to long-term lifestyle recommendations.
Methods: Baseline clinical and questionnaire data from the prospective “Oslo Bariatric Surgery Study” were used to
examine potential differences between bariatric surgery patients (n = 301) and patients receiving conservative
weight loss treatment (n = 261).
Results: The surgical group was characterized by their younger age (43.8 vs. 46.2 years, p <0.01), higher percentage
of women (79.1 vs. 70.1 %, p <0.05), and higher Body Mass Index (BMI; 45.0 vs. 41.9 kg/m2, p <0.001). A multiple
logistic regression analysis, adjusting for group differences in BMI, gender, and age, showed that the surgical group
had higher self-efficacy (Odds ratio; OR = 3.44, 95 % Confidence interval; CI 1.65, 7.14), more positive outcome
expectations (OR = 1.53, 95 % CI 1.23, 1.89), and plans that were more explicit for changing their eating behaviors
(OR = 1.80, 95 % CI 1.06, 1.93). The surgical patients were also less ready to change physical activity levels (OR = 0.59,
95 % CI 0.48, 0.73), had tried more types of unhealthy weight loss methods in the past (OR = 1.16, 95 % CI 1.01,
1.33), drank soda more frequently (OR = 1.24, 95 % CI 1.02, 1.50), had fewer binge eating episodes (OR = 0.38, 95 %
CI 0.20, 0.71), and had more depressive symptoms (OR = 1.19, 95 % CI 1.09, 1.29).
Conclusions: Patients opting for bariatric surgery had more positive expectations of the treatment outcomes and
stronger beliefs in their ability to achieve these outcomes. Those starting conservative treatment had stronger
beliefs in readiness to change physical activity levels. Future studies should explore the effect of interventions for
bariatric surgery patients, promoting postoperative physical activity and stress realistic outcome expectations. The
potential effects of incorporating this knowledge in intervention strategies remain to be explored.
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Background
The role of psychosocial factors in achieving sustained
weight loss after bariatric surgery is unclear [1, 2]. In
general, the individual’s ability to regulate behavioral
changes, such as diet and physical activity, are consid-
ered factors central to achieving sustained weight loss
after both surgical and non-surgical weight loss inter-
ventions [1, 3–6]. Yet, little is known about the psycho-
logical prerequisites for weight loss maintenance after
bariatric surgery. Most studies investigating the psycho-
logical differences between patients treated surgically
and non-surgically for obesity have focused on psycho-
pathological factors, such as depression, anxiety, eating
disorders [7–14], or problematic eating behaviors [7–10,
12]. The most consistent finding is that surgical patients
more frequently report high levels of depressive symp-
toms than non-surgical patients [7, 10, 12, 14], although
lower frequency [8], and no group differences [9, 11]
also have been found. To our knowledge, only two com-
parison studies [10, 14] have included factors considered
to be central for the adoption of and adherence to long-
term lifestyle-behavior changes, such as self-efficacy,
motivation, goal attainment, social support, and previous
behavior [15, 16]. However, no firm conclusions about
group differences can be drawn because the studies dif-
fered in the measures used, control variables included,
e.g. Body Mass Index (BMI), and how the comparison
samples were defined.
Literature reviews of bariatric surgery outcomes reveal
varying results when individual psychological predictors
for weight loss and weight loss maintenance are studied
[17–19]. This inconsistency might be due to the pre-
operative psychological predictors that are most fre-
quently studied, such as psychopathology, may influence
weight loss mediated by the patients’ ability to adhere to
postoperative behavior recommendations [1, 20]. Other
explanations include small sample sizes, sample hetero-
geneity, and short follow-ups [1]. Due to the complex
mechanisms of weight loss maintenance, it is necessary
to include a wider range of psychological predictors in
studies of postoperative behavior change [1, 5, 6], and
incorporate short- versus long-term predictors of post-
operative weight loss [20–22]. Sarwer et al. [3] argue that
knowledge gained from conventional behavior-based
weight interventions has often been dismissed too early
in the long-term treatment of bariatric surgery patients.
An important component in reaching a long-term
goal is strengthening the ability to exercise self-
regulation, which typically is defined as the voluntary
control of the initiation or inhibition of a behavior to-
gether with mental control by regulating thoughts,
emotions and attention [23]. Factors that are related
to self-regulation may thus also enhance behavior aimed
at weight loss maintenance after bariatric surgery. Past
behavior, self-monitoring, and self-efficacy are considered
key components in self-regulation process [24]. Moreover,
factors such as motivation for behavior change, weight
loss goal, and expectations of weight loss outcome, have
been related to adherence to recommended lifestyle
changes after bariatric surgery [25].
Emotional and social distress is related to self-
regulatory failure in chronic dieters. The explanation be-
ing that negative affect, such as depression, anxiety, body
dissatisfaction, stress and social rejection, may decrease
attentional control and thereby failure to control dieting
[23]. While social support and family cohesiveness can
promote self-regulation by providing a supporting envir-
onment for behavior change, it can also facilitate over-
eating [23].
A first step in investigating whether existing know-
ledge from conservative treatment is applicable for pa-
tients who have undergone surgical treatment is to
compare specific baseline psychological characteristics
that are relevant for predicting behavior changes in sam-
ples of surgical and non-surgical patients. Knowledge
about valid and specific outcome predictors might facili-
tate individual treatment, follow-up, and the introduc-
tion of preventive measures.
The objective of this study was thus to compare base-
line behavior and psychological characteristics, such as
self-efficacy, motivation, goal attainment, mental health,
and social support, in patients awaiting bariatric surgery
and non-surgical weight loss treatment.
Methods
Participants
The data are retrieved from the “Oslo Bariatric Surgery
Study” (OBSS), which is a prospective study of two co-
horts of patients that will be followed over a 10-year
period. The OBSS focuses on identification of psycho-
social predictors of behavioral change and weight loss
maintenance. All participants are assessed with self-
report questionnaires at five time points; pretreatment
(baseline), 1, 3, 5, and 10-years post-treatment.
Two groups of patients were recruited: patients sched-
uled for bariatric surgery (surgical group) and patients
starting a conservative weight reduction treatment (non-
surgical group). The inclusion criteria for both groups
were BMI ≥40 or BMI ≥35 kg/m2, with obesity related
comorbidity, age ≥18 years, and the ability to understand
and comply with the study procedures. The patients in
the surgery group had previous failed attempts of sus-
tained weight loss using conservative measures. Only pa-
tients with current, previous established or suspected
psychiatric disorder were evaluated by a psychologist or
a psychiatrist. There was no routine preoperative psy-
chological screening. The patients were recruited from
the Center for Morbid Obesity and Bariatric Surgery at
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Oslo University Hospital, between February 2011 and
September 2013, after they had participated in a pre-
operative mandatory course. The course consisted of
36 h (10 meetings), which included topics like treatment
options, diet, physical activity, emotions, motivation, and
behavior change. Of the total number of patients await-
ing bariatric surgery during the study period (N = 728,
79.4 % women, mean age = 46.4, SD = 9.6, and mean
BMI = 45.8, SD = 6.4), 222 were excluded due to their in-
clusion in other ongoing studies (see Fig. 1). Of the
remaining 506 patients, 318 consented to participate, of
whom 301 (49.5 %) responded to the pre-surgery ques-
tionnaires. Of the intention to treat sample used in this
study, 12 respondents (4 %) did not proceed with sur-
gery but were not excluded as they did not differ on any
of the study variables.
Patients in the non-surgical group were recruited be-
tween February 2011 and June 2014 from two rehabilita-
tion centers: the Tonsåsen Rehabilitation Center and the
Haugland Rehabilitation Center. At both centers, the
treatment programs combine diet, physical activity, and
counseling, during three 2-week residential stays over an
8-month period. Of the 420 patients at the Tonsåsen Re-
habilitation Center, and the 130 patients at the Haugland
Rehabilitation Center, 207 (48.6 %) and 57 (43.8 %)
respectively, agreed to participate in the present study
and completed the questionnaires prior to the start of
treatment. Data from both samples were collapsed as
the patients from both rehabilitation centers did not
differ according to gender, age, education, or BMI
(p > 0.05). The total response rate was 47.4 % (N = 261).
The Regional Ethics Committee for Medical Research
(2009/1248a) approved the study protocol and all partic-
ipants gave informed written consent before enrollment.
Assessments
Socio-demographic variables consisted of gender, age, edu-
cational background, and partner status. Weight was mea-
sured using a platform scale (Seca 635, III; 0–300 kg),
with patients wearing light clothing and no shoes, on the
day of approval for bariatric surgery and the first day of
conservative treatment. Height was measured using a
wall-mounted adjustable instrument.
Two family obesity indices consisted of two ques-
tions about participants’ childhood and family mem-
bers (parents/siblings) with obesity, and two questions
about their partners and offspring with obesity, with
the response options of (0) no and (1) yes. The sum
of the response of the two questions in each index
ranged from 0 (none with obesity), to 2 (both with
obesity).
Current behavior and dieting history
Current unhealthy eating habits were assessed using
four items specifically constructed for this study (fre-
quency of snacking between meals, snacking on sweets
between meals, drinking soda between meals, and night
eating) with response options ranging from (1) never to
Fig. 1 Flow chart of the recruitment process
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(5) always. Physical activity during the previous week
was assessed using the International Physical Activity
Questionnaire (IPAQ)-Short Form [26]. The mean scores
were calculated by weighting the type of activity by en-
ergy requirements and reported as metabolic equivalent
values (MET). Alcohol consumption during the past
12 months was assessed by measuring the frequency of
consuming one or more units of alcohol during the past
year, with response options ranging from (1) never con-
sumed alcohol to (9) daily or almost daily consumption.
Intoxication was evaluated using response options ran-
ging from (0) no alcohol use to (5) visibly intoxicated 10
times or more. Self-monitoring of weight was measured
by one item with response options ranging from (1) al-
most never to (7) more than once a day. Dieting and
weight loss history were measured by single questions
from the Survey for Eating Disorders (SED) [27] and
Weight and Lifestyle Inventory (WALI) [28]. The ques-
tions addressed the number of past successful weight
loss attempts >10 kg, the total number of times patients
had participated in organized weight loss programs, and
the number of times during the past year patients had
been on a self-initiated diet lasting for 3 days or more.
We also calculated the percentage of years of dieting
relative to age. Weight loss methods were assessed using
11 items with the response options of (0) no and (1) yes
[27]. Based on exploratory factor analyses, three types of
methods were identified i.e., restricting the amount of
food, restricting the type of food (e.g., fat or sugar), and
unhealthy strategies (e.g., using laxatives, drugs, or
vomiting).
Motivation, goal attainment, and expectations
Motivation to lose weight was measured with the re-
sponse to a single question, ranging from (1) not to (10)
extremely motivated; patients were also requested to rate
the degree of social influence on their decisions to seek
treatment, on a scale from (1) no influence to (5) strong
influence. Readiness to restrict food intake and readiness
to increase physical activity were measured on a scale
from (1) not ready to (10) trying to change, extrapolated
from the Readiness and Motivation Interview [29] and
the trans-theoretical model of change [30]. Weight loss
goal was measured using one question from the Goals
and Relative Weight Questionnaire [31], from which the
relative difference (%) between participants’ actual
weight before treatment and their goal weight was calcu-
lated. A higher percentage indicates a higher expectation
of weight loss. Outcome expectations were operational-
ized by asking the respondents to “indicate how likely
you believe it is that you will feel this way three years
after the operation/treatment” on a set of 9 items with
scores ranging from (1) no to (10) high expectations.
The scale was developed for this study. The factor
analysis of the responses yielded two factors: well-being
(e.g., satisfied with the amount of weight lost, general
appearance, self-esteem, and feeling good about oneself ),
and social competence (e.g., improved sex life, being
outgoing, personal success, and fewer concerns).
General perceived self-efficacy, i.e., a strong belief in
one’s ability to master new behaviors or situations, was
assessed using the 10-item General Perceived Self-
efficacy Scale [32].
Self-evaluation, emotional distress, protective factors, and
social environment
Body image was evaluated using two subscales of the
Multidimensional Body-Self Relations Questionnaire:
the Body Areas Satisfaction Scale (BASS; 9 items) and
Appearance Orientation (14 items) [33]. A high mean
score on the BASS indicates satisfaction with body and
weight, while a high mean score on the subscale
Appearance Orientation signifies preoccupation with
one’s appearance and body. Self-esteem was assessed
using a 4-item short version of Rosenberg’s Self-Esteem
Scale [34]. The Emotion Regulation Questionnaire [35]
was used to measure the ability to regulate negative
emotions by redefining the situation (6 items) or by
merely suppressing them (4 items). Anxiety and depres-
sion symptoms were measured using the Hospital
Anxiety and Depression Scale (HADS) [36]. Higher
sum score (0–21) reflects higher level of anxiety and
depression symptoms. A cut-off score >10 indicates a
probable anxiety or mood disorder. The frequency of
binge eating episodes in the past 3 months was assessed
using one item from the Survey for Eating Disorders
[37], scored as (1) never, (2) previously, or (3) now, in
conformance with the DSM-IV (Diagnostic and Statis-
tics Manual for mental disorders) definition of binge
eating symptoms. Stressful life events, impact, and coping
were assessed with a scale developed at the University of
Tromsø by measuring the frequency of having experi-
enced 17 negative events (e.g., death or illness in the
family, job loss, divorce, violence, and sexual abuse).
The impact of each event was rated by participants
from (1) very low to (4) very high, and coping with
the event was rated from (1) badly to (3) well. Rela-
tionship satisfaction was measured using the 5-item
Relationship Assessment Scale [38] with scores ran-
ging from (1) little to (4) much satisfaction. The Re-
silience Scale for Adults [39] was used to assess
factors that may protect against maladjustment. It
consists of the five subscales: family cohesion (6
items), social competence (7 items), social resources (7
items), personal strength (10 items), and structured
style (4 items). All items had a semantic differential
scale format with scores ranging from 1 to 7.
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Statistical analyses
Analysis of covariance (ANCOVA) was used to compare
the differences between the two study groups on all of
the variables. As there were statistically differences in
gender, age, and BMI between the two study groups, the
group means were adjusted for possible confounders by
entering gender, age, and BMI as covariates. The effect
size, partial eta squared (ηp2) was reported, indicating
the proportion of variance explained by a variable that is
not explained by the covariates. The magnitude of the
effect size for the partial eta squared is 0.01 (small), 0.06
(medium), and 0.14 (large), according to Cohen’s guide-
lines [40]. Multiple logistic regression analyses were con-
ducted to identify the variables that uniquely predicted
group membership. In these analyses, all study variables
showing significant mean differences between the two
treatment groups (p < 0.05) in the ANCOVA were in-
cluded simultaneously, while controlling for BMI, age,
and gender.
Results
Compared to the non-surgical group, patients in the sur-
gical group were more frequently women (p < 0.05), were
younger (p < 0.01), and had a higher mean weight and
BMI (p < 0.001) (Table 1).
Patients belonging to the surgical group reported a
higher frequency of drinking soda (p < 0.01), more use of
unhealthy weight-reduction methods (p < 0.001), and a
family history of obesity (p < 0.01). In addition, they had
a longer history of dieting (p < 0.001), participated more
often in organized weight loss programs (p < 0.01), and
had more often lost >10 kg (p < 0.01) (Table 2).
The surgical group reported higher general self-
efficacy (p < 0.001), reflecting a stronger belief that their
actions would result in a successful outcome, whereas
the non-surgical patients indicated they more frequently
were influenced by others in their decision to seek treat-
ment (p < 0.001). The surgical patients had more specific
plans for changing their eating behaviors, as well as
plans for coping with barriers and setbacks (p < 0.001).
Moreover, they expected their well-being and social
competence to improve to a greater degree in the next
three years. Surgical patients had a relatively higher
weight loss goal, but they were to a lesser degree ready
to increase their physical activity, compared to the non-
surgical group (p < 0.001). Most of the significant mean
group differences had small to medium effect sizes. Not-
ably, no group differences were detected in motivation
for losing weight (Table 3).
Overall, there were few significant group differences
regarding self-evaluative and mental health factors
(Table 4). The surgical patients reported a higher level of
depressive symptoms (p < 0.05) and fewer binge-eating
episodes (p < 0.01). Significantly more patients (11 %) in
the bariatric surgery group than in the non-surgical
group (4 %), exceeded the cut-off level of HADS (>10)
for a probable depressive disorder (χ2 = 10.34, p < 0.001).
The number of participants above the cut-off score
on the anxiety subscale was high in both groups
(bariatric surgery = 21 %; conservative weight loss
treatment = 22 %).
The surgical group exhibited more dispositional re-
silience, i.e., personal competence in terms of self-
esteem, hope, determination, and a realistic life orien-
tation (p < 0.01) and structured style (the ability to
keep daily routines, to plan, and to organize) (p < 0.001),
compared to the non-surgical group (Table 4).
Multiple logistic regression analyses indicated that the
probability of belonging to the surgical group was
uniquely related to drinking soda more frequently, using
Table 1 Descriptive statistics of patients opting for non-surgical and surgical obesity treatment (N = 562)
Non-surgical Bariatric surgery
n (%) n (%) P
Number of subjects 261 301
Women 183 (70.1) 238 (79.1) <0.05
Men 78 (29.9) 63 (20.4)
Have a partner/ married 166 (64.6) 193 (65.7) 0.80
Education
< 10 years 45 (17.4) 64 (21.7)
10–12 years 118 (45.7) 145 (49.2)
> 12 years 95 (36.8) 86 (29.2) 0.13
Range Mean (SD) Mean (SD)
Age (years) 20–73 46.2 (10.8) 43.8 (9.6) <0.01
Weight (kg) 86–222 123.6 (1.2) 130.3 (1.1) <0.001
BMI (kg/m2) 31–70 41.9 (5.4) 45.0 (6.0) <0.001
Note: Group differences tested by Chi-square and independent-samples t-test
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more unhealthy weight loss methods, having more de-
pressive symptoms, a lower likelihood of recent binge-
eating episodes, and less readiness to increase physical
activity. On the other hand, being in the surgical group
also was related to several motivational psychological
factors, such as higher self-efficacy, having specific plans
to cope with the challenges of changing their eating be-
havior, having a higher weight loss goal, and expecting
improved well-being in the future (Table 5).
Discussion
The present study extends previous research by investi-
gating differences in behavioral and psychological factors
between obesity treatment groups, adjusted for BMI,
gender, and age. Many of the baseline behavioral and
psychological characteristics related to motivation, goal
attainment, future life expectations, and depression, dif-
fered significantly between patients awaiting bariatric
surgery and patients in a conservative weight loss pro-
grams. More specifically, patients in the surgical group
had a history of longer, more frequent, and unsuccessful
experiences with dieting by using unhealthy weight loss
methods, particularly in terms of skipping meals or tak-
ing laxatives. These group differences probably reflect
failed attempts using conservative weight loss methods.
Chronic dieting has also been documented as a risk
factor for more problems with lifestyle changes after
surgery [41].
The most notable group differences were that patients
opting for bariatric surgery scored higher on factors con-
sidered central to initiating and maintaining behavior
change [15, 16], such as higher general self-efficacy,
weight loss goals, and expectations of increased well-
being in the future, as a result of the surgery. Perceived
general self-efficacy is influenced by previous behavioral
successes and failures, which may affect future behav-
ioral change attempts [32]. Despite a history of failed
weight loss attempts, the surgical patients had a stronger
belief in overcoming future obstacles to behavioral
change than non-surgical patients. High self-efficacy has
been related to adherence with postsurgical lifestyle rec-
ommendations [42]. Although self-efficacy did not differ
Table 2 Behavior and dieting history between patients opting for non-surgical and surgical obesity treatment
Non-surgical
n = 261
Bariatric surgery
n = 301
Adjusted for gender/age/
BMI
Range Mean (SD) Mean (SD) F P ηp2
Family obesity
- parent/sibling + as a child 0–2 1.0 (0.7) 1.3 (0.7) 8.98 <0.01 0.017
- partner + own children 0–2 0.7 (0.7) 0.7 (0.6) 0.01 0.93
Current behavior
Unhealthy eating habits
- Total 1–5 2.4 (0.7) 2.5 (0.7) 0.73 0.39
- Snacking between meals 1–5 3.0 (0.9) 3.1 (1.0) 0.82 0.37
- Snacking on sweets 1–5 2.8 (1.0) 2.8 (1.0) 1.13 0.29
- Drinking soda drinks 1–5 2.6 (1.4) 3.0 (1.4) 6.71 <0.01 0.012
- Night time eating 1–5 1.3 (0.7) 1.2 (0.6) 3.57 0.11
Physical activity MET-minutes/week 0–14,958 2292.5 (2445.3) 1844.2 (2290.6) 3.96 <0.05 0.008
Alcohol use 1–9 4.5 (1.8) 4.0 (1.7) 2.12 0.14
Self-monitoring of weight 1–7 3.1 (1.5) 2.7 (1.5) 3.70 0.06
Dieting history
% yrs. Dieting 0–88 47.6 (20.1) 53.9 (17.4) 11.93 <0.001 0.023
# organized diet programs 0–25 2.7 (2.9) 3.6 (4.1) 7.31 <0.01 0.014
# 3 day diets past year 0–25 2.5 (4.2) 3.2 (4.6) 1.07 0.30
# lost >10 kg 0–12 3.1 (2.8) 4.2 (3.4) 8.36 <0.01 0.017
Diet strategies
-Total 0–11 4.0 (2.3) 4.9 (2.3) 13.75 <0.001 0.025
- Less fat/carbs/sweets 0–3 1.6 (1.1) 1.8 (1.0) 1.28 0.26
- Skipping meals/eat less/fasted 0–3 1.3 (0.9) 1.5 (0.9) 6.89 <0.01 0.013
- Use laxatives/ vomiting/diet drugs/diuretic drugs 0–4 0.6 (0.8) 1.0 (0.9) 16.75 <0.001 0.030
Note: # number, SD standard deviation, Estimate of effect size: ηp2 = Partial Eta-squared
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Table 3 Motivation, goal attainment, and expectations between patients opting for non-surgical and surgical obesity treatment
Non-surgical n = 261 Bariatric surgery n = 301 Adjusted for gender/age/BMI
Range α Mean (SD) Mean (SD) F p ηp2
Motivation for weight loss 1–10 9.1 (1.1) 9.2 (1.4) 0.03 0.87
Social influence on treatment decision 1–5 2.6 (1.1) 2.3 (1.2) 12.22 <0.001 0.023
Readiness for change
- eat less 0–10 9.0 (1.2) 9.0 (1.3) 0.03 0.86
- less overeating 0–10 8.2 (2.6) 8.4 (2.5) 0.43 0.51
- increase activity 0–10 9.0 (1.2) 8.4 (1.6) 26.11 <0.001 0.047
General self-efficacy 1–4 0.88 2.9 (0.5) 3.1 (0.4) 20.23 <0.001 0.037
Action + Coping planning
- eating 1–4 0.86 2.8 (0.5) 3.0 (0.5) 23.92 <0.001 0.043
Action + Coping planning
- physical activity 1–4 0.92 2.6 (0.6) 2.8 (0.6) 2.68 0.10
Weight loss goal
- % happy weight 2–60 29.8 (9.4) 37.9 (8.0) 59.76 <0.001 0.101
Future expectations
- well-being 1–10 0.88 7.6 (1.8) 8.4 (1.4) 38.08 <0.001 0.067
- social competence 1–10 0.71 6.8 (1.9) 7.2 (1.8) 8.74 <0.01 0.016
Note: α Cronbach’s alpha, SD standard deviation, Estimate of effect size: ηp2 = Partial Eta-squared
Table 4 Self-evaluation, emotional distress, and protective factors in patients opting for non-surgical and surgical obesity treatment
Non-surgical n = 261 Bariatric surgery n = 301 Adjusted for gender/ age/BMI
Range α Mean (SD) Mean (SD) F p ηp2
Self-esteem 1–4 0.81 2.7 (0.7) 2.7 (0.7) 0.54 0.46
Body satisfaction 1–5 0.74 2.4 (0.5) 2.6 (0.5) 1.76 0.18
Appearance importance 1–5 0.82 3.4 (0.7) 3.4 (0.8) 2.68 0.10
Mental health
- Anxiety 0–20 7.2 (4.1) 7.0 (4.2) 0.78 0.38
- Depression 0–20 4.8 (3.2) 5.4 (3.8) 4.45 <0.05 0.008
Binge eating 1–3 1.8 (0.9) 1.7 (0.8) 7.69 <0.01 0.015
Stressful life events
-frequency 0–13 3.3 (2.2) 3.8 (2.8) 3.25 0.07
-impact 1–4 3.2 (0.7) 3.3 (0.7) 0.59 0.44
-coping 1–3 1.9 (0.6) 2.0 (0.6) 1.41 0.24
Emotion regulation
- reappraisal 1–7 0.77 4.1 (0.9) 4.0 (0.9) 1.48 0.22
- suppression 1–7 79 3.8 (1.1) 3.8 (1.1) 0.34 0.56
Resilience factors
- Total 1–5 0.91 3.6 (0.6) 3.7 (0.6) 3.00 0.08
- Personal strength 1–5 0.87 3.4 (0.8) 3.5 (0.8) 8.40 <0.01 0.015
- Structural style 1–5 0.49 3.2 (0.8) 3.4 (0.8) 10.45 <0.001 0.019
- Social competence 1–5 0.74 3.6 (0.7) 3.7 (0.8) 0.99 0.32
- Family cohesion 1–5 0.84 3.7 (0.8) 3.6 (1.0) 0.18 0.67
- Social resources 1–5 0.80 4.1 (0.7) 4.1 (0.8) 0.01 0.95
Relationship satisfactiona 1–7 0.85 5.6 (1.1) 5.6 (1.1) 0.07 0.79
Note: α Cronbach’s alpha, SD standard deviation; Estimate of effect size: ηp2 = Partial Eta-squared. aRelationship Satisfaction Scale was only completed by respon-
dents who were in a relationship (n = 190/165)
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from that of the non-surgical patients in a study by
Ahnis et al. [10], they did find more active coping (which
includes making plans) in patients seeking bariatric sur-
gery, which is in accordance with our results. Wadden et
al. [14] also found no difference in self-efficacy, but
higher motivation and weight loss goals in a female bar-
iatric surgery group (obesity class III), compared to a
group of non-surgical patients (obesity class I-II). How-
ever, the observed findings in their study may be attrib-
utable to the higher obesity level of the surgery group, as
the data were not adjusted for the difference in BMI.
Planning and goal attainment are factors that have been
shown to strengthen the motivation and long-term
capability for change in diet behavior and physical ac-
tivity [43, 44]. To our knowledge, the present study is
the first one to compare future life expectations between
surgical and non-surgical patients. Favorable outcome ex-
pectations, which characterized our bariatric surgery group,
are generally considered to be important for the initiation
of behavior change [24].
Similar to the study procedures of Ahnis et al. [10], all
patients approved for bariatric surgery in this study had
completed a mandatory course before recruitment. Dur-
ing the course, factors such as expectations and planning
how to change and cope with the post-surgical diet were
discussed, which might have influenced their response
patterns. Although increased physical activity was a topic
included in the course, the patients in the bariatric sur-
gery group were less ready to be physically active in the
future than those in the non-surgical group. This finding
might reflect a belief that bariatric surgery will enable
weight loss without the need to change lifestyle [45]. Al-
though the group difference in current physical activity
was negligible in this study, in accordance with Rutledge
et al. [8], readiness for behavior change is thought to be
an essential first motivational step [30].
Table 5 Multiple logistic regression analysis for variables predicting the likelihood of belonging in the bariatric surgery group (1) (vs.
non-surgical treatment group = 0)
n = 430
Variable OR 95 % CI p
Gender (Men = 0; Women = 1) 1.48 [0.74, 2.97] 0.26
BMI 1.00 [0.93, 1.08] 0.98
Age 0.98 [0.95, 1.01] 0.13
Family obesity
- obese parent/sibling and as a child (1) vs. none (0) 1.99 [0.92, 4.31] 0.08
- obese parent/sibling or as a child (1) vs. none (0) 1.36 [0.67, 2.72] 0.39
Unhealthy eating habits: frequency soda drinks 1.24 [1.02, 1.50] <0.05
% years dieting 1.01 [0.99, 1.03] 0.39
# organized diet programs 1.05 [0.96, 1.15] 0.28
# times lost >10 kg 1.02 [0.93, 1.12] 0.68
Total number of diet strategies used 1.16 [1.01, 1.33] <0.05
Social influence on treatment decision 0.83 [0.65, 1.05] 0.12
Readiness for change-increase physical activity 0.59 [0.48, 0.73] <0.001
General self-efficacy 3.44 [1.65, 7.14] <0.001
Coping planning: eating 1.80 [1.06, 3.03] <0.05
Weight loss goal: % happy weight loss 1.05 [1.02, 1.08] <0.01
Future expectations
- positive emotions 1.53 [1.23, 1.89] <0.001
- improved social life 0.89 [0.75, 1.06] 0.20
Depressive mood 1.19 [1.09, 1.29] <0.001
Binge eating
- now (1) vs. never (0) 0.38 [0.20, 0.71] <0.01
- previously (1) vs. never (0) 0.68 [0.34, 1.67] 0.29
Resilience factors: personal strength 1.02 [0.61, 1.70] 0.95
Resilience factors: structural style 1.38 [0.98, 1.96] 0.07
Note: Covariates in italics; OR Odds ratio, CI Confidence interval
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The prevalence of probable depression (9 %) and anx-
iety disorders (21 %), found in the bariatric surgery
group is comparable to the baseline prevalence reported
in the Swedish Obesity Subjects (SOS) study (4 and
21 % respectively) [7]. As in our study, the SOS study
found higher mean levels of depressive symptoms in the
bariatric surgery group compared to the non-surgical
group, and no group difference in anxiety symptoms [7].
Negative affect can make it more difficult for some
patients to simultaneously regulate their emotions and
behavior or different behaviors (e.g., both diet and exer-
cise), thereby disrupting their ability to control behavior
change [22, 24]. In contrast to never having a binge epi-
sode, current binge eating was associated with a higher
probability of belonging to the conservative weight loss
treatment group. This finding contrasts other studies
which report more binging among patients undergoing
bariatric surgery [11, 12], no group differences in
problem eating behaviors, such as disinhibition [7, 9], or
negligible group differences in binge eating [13]. Such
mixed findings might be due to the use of different
assessment instruments. Moreover, some patients may
underreport serious eating disorders to avoid being ex-
cluded from the surgical option [46], but the difference
found in this study was small and should be interpreted
with caution.
The pretreatment differences in psychological pre-
dictors indicate that the results of studies addressing
effective behavior change and weight loss maintenance
programs for conservative weight loss treatment patients
may, with some adjustments, also apply to patients under-
going bariatric surgery [3]. Future interventions for pa-
tients opting for bariatric surgery may emphasize the
importance of physical activity, in particular, for postoper-
ative weight loss maintenance, and reinforcing patients’
motivation for long-term lifestyle changes also after sur-
gery. Postoperative improvements in depressive symptoms
are largely dependent on the degree of weight loss, which
does not seem to be the case for anxiety symptoms [47,
48]. If weight loss is less than expected, or if patients put
on weight, it will be especially important to prevent pa-
tients from returning to unhealthy weight loss methods.
Our findings imply that future research may examine how
high outcome goals and expectations interact with depres-
sive symptoms depending on the degree of weight loss
throughout the post-operative course.
A strength of our study is that, due to free health care
in Norway, the choice of treatment reflects only medical
evaluations and patient preferences, and not economical
or insurance factors. The relatively large study samples
are also representative of the two treatment cohorts of
patients with morbid obesity. However, limitations of the
study should be noted. Only about half of those invited
to participate completed the questionnaire and it was
not possible to assess whether respondents differed from
non-respondents on psychological characteristics. How-
ever, as the response rates in the surgical and non-
surgical groups were similar, group differences most
probably cannot be explained be different response rates.
Moreover, the interval between recruitment and treat-
ment differed between the two groups. The surgical
group completed the questionnaire up to several months
before surgery, but after being approved for surgery and
having attended the mandatory course; the non-surgery
group, however, completed the questionnaire at the start
of treatment at the rehabilitation center. Another limita-
tion is that the large number of variables increases the
probability of statistical Type I errors. Our findings
should also be interpreted with caution because of the
cross-sectional design and the use of data collection
methods mainly based on self-report. Finally, although
the majority of measures used were validated, some of
the instruments were developed specifically for this
study and their psychometric properties were unknown.
Conclusion
In this comprehensive comparison study of baseline be-
havioral and psychological characteristics of patients
scheduled for surgical and conservative weight loss treat-
ment, the focus was specifically on factors central to the
adoption of and adherence to long-term lifestyle behav-
ior change. Patients opting for bariatric surgery had
more positive expectations about the treatment out-
comes and a stronger belief in their ability to achieve
these outcomes. The patients starting conservative treat-
ment had stronger beliefs in their readiness to change
their physical activity levels. Future studies should
explore interventions for bariatric surgery patients which
incorporate the promoting of postoperative physical
activity and which link outcome expectations to health
behavior change.
Availability of data and materials
The data will not be shared because the Data protection
official at the Oslo University Hospital does not allow
sharing the dataset.
Competing interests
The authors have no competing interests to declare.
Authors’ contributions
ILK conceived the study, participated in the design and coordination,
performed the statistical analyses, and drafted the manuscript. IB participated in
the design and coordination of the study, and helped to draft the manuscript.
JHR and TvS participated in the design of the study and helped to draft the
manuscript. TAJ and TM participated in the design and coordination of the
study and helped to draft the manuscript. JAK conceived the study, participated
in the design and coordination of the study and helped to draft the
manuscript. EM conceived the study, participated in the design, and helped to
draft the manuscript. All authors read and approved the final manuscript.
Kvalem et al. BMC Obesity  (2016) 3:6 Page 9 of 11
Acknowledgments
The authors thank Marianne Sæter and Thomas Nordvik for assistance in
registering the data.
Funding
The Oslo Bariatric Surgery Study is funded by internal research funding from
the Department of psychology, University of Oslo, Norway.
Author details
1Department of Psychology, University of Oslo, PB 1094, Blindern, N-0317
Oslo, Norway. 2Department of Psychology, University of Tromsø, Tromsø,
Norway. 3Center for Morbid Obesity and Bariatric Surgery, Oslo University
Hospital, Postboks 4950, Nydalen, 0424 Oslo, Norway. 4Department for
Mental Health and Addiction, Oslo University Hospital, Postboks 4950,
Nydalen, 0424 Oslo, Norway. 5Institute of Clinical Medicine, University of
Oslo, Oslo, Norway.
Received: 29 August 2015 Accepted: 20 January 2016
References
1. Wimmelmann CL, Dela F, Mortensen EL. Psychological predictors of weight
loss after bariatric surgery: a review of the recent research. Obes Res Clin
Pract. 2014;8(4):e299–313. doi:10.1016/j.orcp.2013.09.003.
2. Sarwer DB, Wadden TA, Fabricatore AN. Psychosocial and behavioral aspects
of bariatric surgery. Obes Res. 2005;13(4):639–48. doi:10.1038/oby.2005.71.
3. Sarwer DB, Dilks RJ, West-Smith L. Dietary intake and eating behavior after
bariatric surgery: threats to weight loss maintenance and strategies for
success. Surg Obes Relat Dis. 2011;7(5):644–51. doi:10.1016/j.soard.2011.06.
016.
4. Livhits M, Mercado C, Yermilov I, Parikh JA, Dutson E, Mehran A, et al.
Exercise following bariatric surgery: systematic review. Obes Surg. 2010;
20(5):657–65. doi:10.1007/s11695-010-0096-0.
5. MacLean PS, Wing RR, Davidson T, Epstein L, Goodpaster B, Hall KD, et al.
NIH working group report: innovative research to improve maintenance of
weight loss. Obesity. 2015;23(1):7–15. doi:10.1002/oby.20967.
6. Dalle Grave R, Centis E, Marzocchi R, El Ghoch M, Marchesini G. Major
factors for facilitating change in behavioral strategies to reduce obesity.
Psychol Res Behav Manag. 2013;6:101–10. doi:10.2147/prbm.s40460.
7. Karlsson J, Sjostrom M, Sullivan M. Swedish obese subjects (SOS)–an
intervention study of obesity. Two-year follow-up of health-related quality
of life (HRQL) and eating behavior after gastric surgery for severe obesity.
Int J Obes. 1998;22:113–26.
8. Rutledge T, Adler S, Friedman R. A prospective assessment of psychosocial
factors among bariatric versus non-bariatric surgery candidates. Obes Surg.
2011;21(10):1570–9. doi:10.1007/s11695-010-0287-8.
9. Gradaschi R, Noli G, Cornicelli M, Camerini G, Scopinaro N, Adami GF. Do
clinical and behavioural correlates of obese patients seeking bariatric
surgery differ from those of individuals involved in conservative weight loss
programme? J Hum Nutr Diet. 2013;26 Suppl 1:34–8. doi:10.1111/jhn.12080.
10. Ahnis A, Figura A, Hofmann T, Stengel A, Elbelt U, Klapp BF. Surgically and
conservatively treated obese patients differ in psychological factors,
regardless of Body Mass Index or obesity-related co-morbidities: a
comparison between groups and an analysis of predictors. PLoS One. 2015;
10(2), e0117460. doi:10.1371/journal.pone.0117460.
11. Stout AL, Applegate KL, Friedman KE, Grant JP, Musante GJ. Psychological
correlates of obese patients seeking surgical or residential behavioral
weight loss treatment. Surg Obes Relat Dis. 2007;3(3):369–75. doi:10.1016/j.
soard.2007.03.003.
12. Castellini G, Godini L, Amedei SG, Galli V, Alpigiano G, Mugnaini E, et al.
Psychopathological similarities and differences between obese patients
seeking surgical and non-surgical overweight treatments. Eat Weight Disord.
2014;19(1):95–102. doi:10.1007/s40519-013-0058-3.
13. de Man Lapidoth J, Ghaderi A, Norring C. A comparison of eating disorders
among patients receiving surgical vs non-surgical weight-loss treatments.
Obes Surg. 2008;18(6):715–20. doi:10.1007/s11695-007-9250-8.
14. Wadden TA, Butryn ML, Sarwer DB, Fabricatore AN, Crerand CE, Lipschutz
PE, et al. Comparison of psychosocial status in treatment-seeking women
with class III vs. class I-II obesity. Obesity. 2006;14 Suppl 2:90S–8.
doi:10.1038/oby.2006.288.
15. Williams SL, Haskard-Zolnierek KB, Dimatteo MR. Psychosocial predictors of
behavior change. In: Riekert KA, Ockene JK, Pbert L, editors. The handbook
of health behavior change. 4th ed. New York: Springer; 2014. p. 69–86.
16. Sniehotta FF. Towards a theory of intentional behaviour change: plans,
planning, and self-regulation. Br J Health Psychol. 2009;14(2):261–73.
doi:10.1348/135910708X389042.
17. Livhits M, Mercado C, Yermilov I, Parikh J, Dutson E, Mehran A, et al.
Preoperative predictors of weight loss following bariatric surgery: systematic
review. Obes Surg. 2012;22(1):70–89. doi:10.1007/s11695-011-0472-4.
18. van Hout GC, Verschure SK, van Heck GL. Psychosocial predictors of success
following bariatric surgery. Obes Surg. 2005;15(4):552–60. doi:10.1381/
0960892053723484.
19. Herpertz S, Kielmann R, Wolf AM, Hebebrand J, Senf W. Do psychosocial
variables predict weight loss or mental health after obesity surgery? A
systematic review. Obes Res. 2004;12(10):1554–69. doi:10.1038/oby.2004.195.
20. Lanyon RI, Maxwell BM, Kraft AJ. Prediction of long-term outcome after
gastric bypass surgery. Obes Surg. 2009;19(4):439–45. doi:10.1007/s11695-
008-9740-3.
21. Konttinen H, Peltonen M, Sjostrom L, Carlsson L, Karlsson J. Psychological
aspects of eating behavior as predictors of 10-y weight changes after
surgical and conventional treatment of severe obesity: results from the
Swedish Obese Subjects intervention study. Am J Clin Nutr.
2015;101(1):16–24. doi:10.3945/ajcn.114.095182.
22. Legenbauer T, Petrak F, de Zwaan M, Herpertz S. Influence of depressive
and eating disorders on short- and long-term course of weight after
surgical and nonsurgical weight loss treatment. Compr Psychiatry.
2011;52(3):301–11. doi:10.1016/j.comppsych.2010.06.012.
23. Wagner DD, Heatherton TF. Self-regulation and its failure: the seven
deadly threats to self-regulation. In: Mikulincer M, Shaver PR, Borgida E,
Bargh JA, editors. APA handbook of personality and social psychology,
volume 1: attitudes and social cognition. APA handbooks in
psychology. Washington, DC, US: American Psychological Association;
2015. p. 805–42.
24. Rothman AJ, Baldwin AS, Hertel AW, Fuglestad PT. Self-regulation and
behavior change: disentangling behavioral initiation and behavioral
maintenance. In: Vohs KD, Baumeister RF, editors. Handbook of
self-regulation: research, theory, and applications. 2nd ed. New York:
Guilford Press; 2011. p. 106–22.
25. Gelinas B, Gelinas C, Delparte R, Hart K, Wright KD. Unrealistic weight loss
goals and expectations among bariatric surgery candidates: the impact on
pre- and postsurgical weight outcomes. Bariatr Surg Pract Patient Care.
2013;8(1):12–7. doi:10.1089/bari.2013.9999.
26. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et
al. International physical activity questionnaire: 12-country reliability and
validity. Med Sci Sports Exerc. 2003;35:1381–95.
27. Ghaderi A, Scott B. The preliminary reliability and validity of the Survey for
Eating Disorders (SEDs): a self-report questionnaire for diagnosing eating
disorders. Eur Eat Disord Rev. 2002;10:61–76. doi:10.1002/erv.425.
28. Wadden TA, Foster GD. Weight and Lifestyle Inventory (WALI). Obesity.
2006;14(S3):99S–118. doi:10.1038/oby.2006.289.
29. Geller J, Cockell SJ, Drab DL. Assessing readiness for change in the eating
disorders: the psychometric properties of the readiness and motivation
interview. Psychol Assess. 2001;13:189–98. doi:10.1037/1040-3590.13.2.189.
30. Prochaska JO, DiClemente CC, Norcross JC. In search of how people
change. Applications to addictive behaviors. Am Psychol.
1992;47(9):1102–14. doi:10.1037/0003-066X.47.9.1102.
31. Foster GD, Wadden TA, Vogt RA, Brewer G. What is a reasonable weight
loss? Patients’ expectations and evaluations of obesity treatment outcomes.
J Consult Clin Psychol. 1997;65(1):79–85. doi:10.1037/0022-006X.65.1.79.
32. Schwarzer R, Born A. Optimistic self-beliefs: assessment of general perceived
self-efficacy in thirteen cultures. World Psychol. 1997;3:177–90.
33. Brown TA, Cash TF, Mikulka PJ. Attitudinal body-image assessment: factor
analyses of the body-self relations questionnaire. J Pers Assess.
1990;55:135–44. doi:10.1080/00223891.1990.9674053.
34. Rosenberg M. Society and the adolescent self-image. Princeton, NJ:
Princeton University Press; 1965.
35. Gross JJ, John OP. Individual differences in two emotional regulation
processes: implications for affect, relationships, and well-being. J Pers Soc
Psychol. 2003;85:348–62.
36. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67:361–70. doi:10.1111/j.1600-0447.1983.tb09716.x.
Kvalem et al. BMC Obesity  (2016) 3:6 Page 10 of 11
37. Gotestam KG, Agras WS. General population-based epidemiological study of
eating disorders in Norway. Int J Eat Disord. 1995;18(2):119–26. doi:10.1002/
1098-108X(199509)18:2<119::AID-EAT2260180203>3.0.CO;2-U.
38. Hendrick S. A generic measure of relationship satisfaction. J Marriage Fam.
1988;50:93–8. http://www.jstor.org/stable/352430 . [Accessed 20th April
2015].
39. Friborg O, Barlaug D, Martinussen M, Rosenvinge JH, Hjemdal O. Resilience
in relation to personality and intelligence. Int J Methods Psychiatr Res.
2005;14(1):29–42. doi:10.1002/mpr.15.
40. Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale, NJ:
Laurence Erlbaum; 1988. XXI, 567 s. p.
41. Roehrig M, Masheb RM, White MA, Rothschild BS, Burke-Martindale CH, Grilo
CM. Chronic dieting among extremely obese bariatric surgery candidates.
Obes Surg. 2009;19(8):1116–23. doi:10.1007/s11695-009-9865-z.
42. Lester EB, Gerstein LH, Nicholas DR, Hilgendorf WA. Adoption of
recommended eating behaviors following bariatric surgery: predicting
group membership. Bariatr Surg Pract Patient Care. 2014;9(4):134–42.
doi:10.1089/bari.2014.0021.
43. Gillison F, Stathi A, Reddy P, Perry R, Taylor G, Bennett P, et al.
Processes of behavior change and weight loss in a theory-based
weight loss intervention program: a test of the process model for
lifestyle behavior change. Int J Behav Nutr Phys Act. 2015;12(1):2.
doi:10.1186/s12966-014-0160-6.
44. Sniehotta FF, Scholz U, Schwarzer R. Bridging the intention–behaviour gap:
planning, self-efficacy, and action control in the adoption and maintenance
of physical exercise. Psychol Health. 2005;20(2):143–60. doi:10.1080/
08870440512331317670.
45. Engstrom M, Forsberg A. Wishing for deburdening through a sustainable
control after bariatric surgery. Int J Qual Stud Health Well-being.
2011;6(1). doi: 10.3402/qhw.v6i1.5901.
46. Engel SG, Mitchell JE, De Zwaan M, Steffen KJ. Eating disorders and eating
problems pre- and postbariatric surgery. In: Mitchell JE, De Zwaan M,
editors. Psychosocial assessment and treatment of bariatric surgery patients.
New York: Routledge; 2011. p. 87–98.
47. Wimmelmann CL, Dela F, Mortensen EL. Psychological predictors of mental
health and health-related quality of life after bariatric surgery: a review of
the recent research. Obes Res Clin Pract. 2014;8(4):e314–24.
doi:10.1016/j.orcp.2013.11.002.
48. Sjöström L. Review of the key results from the Swedish Obese Subjects
(SOS) trial–a prospective controlled intervention study of bariatric surgery.
J Intern Med. 2013;273(3):219–34. doi:10.1111/joim.12012.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Kvalem et al. BMC Obesity  (2016) 3:6 Page 11 of 11
